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The use of Drosophila melanogaster for the study of peanut allergies is not common, although it is effective, and budget friendly. D. melanogaster is useful for human studies due to similarities between disease-related genes and immune response pathways. The objective of this study was to determine if the immune-regulated genes within the D. melanogaster genome were affected by the exposure to peanut. For this study, eight hundred female flies were collected and placed into cages, one hundred per cage. The flies were fed cornmeal-molasses food with water or 5% peanut on top, with water being the control. Every 72 hours, the dead flies were collected, and food was replaced. qRT-PCR was performed at three-day intervals across the lifespan of the flies. These results show a significant down-regulation of Dorsal and an up-regulation of Dif, Cactus, and Relish. This shows that the Toll pathway is potentially involved in allergic reactions, as well as the Immune Deficient (IMD) pathway. The experiment was repeated, and females were collected on days 0, 15, and 30 for Next Generation Sequence (NGS). The results show at day 15 an upregulation of the genes: Cp18 (Chorion protein 18), which is involved in chorion formation, and Jon25Bi (Jonah 25Bi), which enables serine hydrolase activity. Day 30 shows an upregulation of Npc2e (Niemann-Pick type C-2e), which is involved in immune signaling via LPS, lipid A, peptidoglycan, and lipoteichoic acid, and the IMD pathway, and a downregulation of the genes: Jon25Bii (Jonah 25Bii), which enables serine hydrolase activity, Gnmt (glycine N-methyltransferase), which encodes enzyme that catalyzes methylation of glycine to N-methylglycine (sarcosine), and rib (ribbon), which encodes a BTB-domain protein required for the development of salivary gland and trachea, also the potential for regulation of PIWI interacting RNAs (piRNAs; i.e., viral infection fighting). In toto, this data demonstrates that D. melanogaster provokes an immune response to peanut exposure and can potentially be used as a model for peanut allergy. The project described was supported by grants from the National Institute for General Medical Science (GM103427 & 1U54GM115458).




 

